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Active Device Noise
1 D. Ham and A. Hajimiri, “Concepts and methods in optimization of integrated LC VCOs”, IEEE JSSC, June 2001.
•Active device noise dominates the phase 
noise of most CMOS oscillators1.
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Importance of Tank Q
•Qtank plays a central role in 
the phase noise indirectly.
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•The lower bias current decreases the noise 
from the active devices.
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High Frequency Oscillator Constraints
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• Qind often limits Qtank,
• Higher frequencies requires a smaller inductance, L. 
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Slab inductors:
•Present less current crowding,
•Have smaller series and substrate losses,
•Are easier to optimize due to simpler geometry.
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Slab Inductor Issues
Interconnects add inductance and loss! 
Circular-Geometry Oscillators
1 I. Aoki, S. Kee, D. Rutledge, and A. Hajimiri, “Fully integrated CMOS power amplifier design using the distributed 
active-transformer architecture”, IEEE CICC, May 2001. 
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Oscillator Core
•Direct oscillator implementation with slab inductors using a 
circular-geometry structure. 1 
Direct Implementation Issues
dc latching
•Possible stable dc solution of a topology using 4 corners and 
complementary cross-coupled oscillator as a core. 
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•Parasitic modes of oscillation in the absence of 
safeguards against this phenomena. 
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Multiple Oscillation Modes
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•Shorts the outputs of the oscillator cores at low frequencies 
and even harmonics, 
•Loads the cores with a small impedance decreasing the start 
up gain of the undesired oscillation modes.
Proposed Oscillator Topology
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•Output extracted by a pick-up loop in the center,
•This topology  can be implemented using any number of 
corners and with a variety of active cores.
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Conclusions
• A new circular-geometry oscillator topology is 
presented that allows the use of slab inductors,
• Can be implemented using any number of corners 
and with a variety of active cores,
• A general methodology to suppress the undesired 
oscillation modes and dc latching has been devised,
• Two circular-geometry oscillators are fabricated 
achieving some of the largest figures of merit.
